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Mission Statement — USDA-ARS Central Great Plains Research Station

To enhance the economic and environmental well-being of agriculture by development of integrated
cropping systems and technologies for optimal utilization of soil and water resources. Emphasis is on
efficient use of plant nutrients, pesticides, and water and soil conservation/preservation practices.
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2022 Customer Focus
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Our Staff
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: Back Row: Tyler Untiedt, Cameron Lyon, Cody Hardy, Paul Campbell, Kyle Mankin, Travis Vagher, Joel Schnegkloth; Tyler Pakgski, Levi Kipp, David Poss |
Front Row: Stacey F;_oland, Carolyn Brandon, Susan Pieper, Maysoon Mikha, Sarah Clarkson; Kelsey Strand, Derek Witzke, Syvahna McGuire, Shay Benish
Absent: Brandon Peterson, Ed Asfeld, Sara Wylie

Scientists

Dr. Kyle Mankin, Research Leader (acting),
Agricultural Engineer

Dr. Peter Kleinman, Research Leader, Soil
Management & Sugar Beet Research Unit

Dr. Maysoon Mikha, Soil Scientist

Support Scientist
David Poss, Soil Scientist
Technicians

Paul Campbell, Biological Science Tech.
Cody Hardy, Agricultural Sci. Research Tech.
Tyler Pokoski, Agricultural Sci. Research Tech.

Stacey Poland, Agricultural Sci. Research Tech.

Kelsey Strand, Biological Science Lab Tech.
Tyler Untiedt, Agricultural Sci. Research Tech.

Administrative

Travis Vagher, Administrative Officer (acting)
Carolyn Brandon, Secretary Office Automation

Seasonal Technicians

Shay Benish (CSU)
Sarah Clarkson (CSU)
Anthony Dreher

Levi Kipp (CSU)
Cameron Lyon

Syvanna McGuire (CSU)
Susan Pieper

Sara Wylie (CSU)

CSU Staff

Dr. Joel Schneekloth
Ed Asfeld
Sally Jones-Diamond
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Agenda

2022 Akron Research Customer Focus Group Meeting
Friday, March 25, 2025, 10:00 a.m. - 3:30 p.m.
Event Center and Fairgrounds, Akron, Colorado

Welcome, Introductions
Joel Schneekloth (CSU)

Kyle Mankin (Acting Research Leader, CGPRS, Akron; Research Leader, WMSRU, Fort Collins)

Peter Kleinman (Research Leader, SMSBRU, Fort Collins)

Daren Harmel (Director, Center for Agricultural Resources Research, Fort Collins)

Rye Variety Trials
Dave Poss (USDA-ARS, Akron)

Weather Update
Wayne Shawcroft (Collaborator)

Akron Drone Data Program
UAV Team (USDA-ARS, Akron/Fort Collins)

Wheat Stem Sawfly Research
Esten Mason (CSU)

Intensifying Row Spacing, Irrigated Corn
Jorge Delgado (USDA-ARS, Fort Collins)

Sorghum Variety Trials
Sally Jones-Diamond (CSU)

ACR (Alternative Crop Rotations) Study Analysis
Grace Miner (USDA-ARS, Fort Collins)

LUNCH

Setting the Stage: Akron’s USDA Research Program
A commitment to solving the challenges facing dryland farmers
Kyle Mankin and Pete Kleinman (USDA-ARS, Akron/Fort Collins)

Facilitated Discussion
Alan Linnebur, Moderator (Chair, Akron Customer Focus Group)

Thoughts for discussion:

1. “Precision Farming” is essentially figuring out how to make science-based decisions at the appropriate

scale. What decisions and scales should research focus on next?

2. Where are there opportunities for research to help producers “find economic value from big data”?
How can precision ag/big data help identify the most limiting factors in soil/fertility/precipitation/etc.?
3. Basic vs applied research and the role of ARS Scientists and farmers/ag business. What balance is right

for ARS in our region?

4. Are we in soil microbiome kindergarten? Where will it go? What are the Rumsfeld "Known Unknowns",

etc.? Most productive opportunities now?
5. What’s the best way to communicate with you?

Adjourn



Rye Variety Trials

David J. Poss

USDA-ARS, Central Great Plains Research Station, Akron, CO

Alternative
Winter Annual
Cereals for

Alternative to what? T

* Winter wheat '
i —has been the bread winner of this region for
Grain & Forage -
David J. Poss —Winter wheat is not going anywhere
)SDA LUSDA
1 2
o L \ o )
What are the Alternative Crops? Why? ‘;
: . f
.y * / * If winter wheat has been so successful,
Tr|t| ca le Y why try something different.
Y — For those interested in forages, introduce a
cool season forage crop
— Market diversification — Rye and Triticale
R e | serve a different market than winter wheat
y — Higher yield potential?
—Wheat Stem Sawfly tolerance?
| SDA LSDA
[===C ==z
3 4
R 4 - . 4
Uses of Triticale and Rye T Contributors \J ‘T
} | : [
* Forage A ! . versity of N g
* Lower quality — cow/calf operations . U'_""e's'ty of Nebraska
* Higher quality — Dairies * Trical Seeds
* Grain * Local producer
* Replacement for corn in feedlots « KWS Seed
* Trap cropping
* Rye grain for hog operations
SDA LSDA
et =
5 6



Plot details \\1 j

‘ .
* Seeding dates s )
* 2016-17 = October 4, 2016 '
* 2017-18 = October 19, 2017

* Seeding rate = 50 Ibs/ac

* Piot dimensions = 30" X 15°

LSDA

* 2018-19 = October 18, 2018 :

* Row spacing = 7.5" o

7

Mean across d

15 ¥ \‘
‘:: 12 Days 15 '
: I 10 Days

US[-)- 2018 2013
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Triticale, Rye, an%heat Gr:
Yield in T
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What about grain yield
compared t(g)‘%ﬁeat'?

* 2017,2018, & 2019 wheat\\ﬁs not )
included in the trial J i
* Compared to other fields on the station
— Triticale grain yields somewhat less than
wheat
— Rye grain yields significantly greater than -
wheat — 25-50%

* 2019 — We added a good CSU wheat
B cultivar to the trial

10

Triticale, Rye, and Wheat Grain
Yield in 2021 4
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! T ‘ |
What about \@nteer?, Volunteer Rye St
> § ,
+ KWS seeds claims no more than with + Established fall 2021 1&
wheat J f * Three rotations { y
* We have not had any issues after three ‘1 —Wheat (Rye)-Com-Millet-Faliow A\ Y
years \ ‘N —Wheat (Rye)-Com-Fallow N
* Be cautious } — Continuous winter annual cropping }
—Plant for forage -, - Wheat(Rye) .
—Be sure you can kill itin the next 1 or 2 crops * Monitor volunteer rye in wheat
- Fallow | |
¢ L} : ) “ A\
13 14
L | F
N 2015 Triticale Harvest, June 18%
Future P

postponed to fall 2022 "3‘
* Pursue purchasing a drill that will \ |
penetrate dry, no-till conditions ﬂ
* Continue collaboration with U. of NE, }
KWS, and Trical

e o\ B it/ ANRAY i \




2021 Weather Summary:
Central Great Plains Research Station, Akron, Colorado

Dr. R. Wayne Shawcroft

Regional Extension Irrigation Agronomist (Retired)

Colorado State University

2021 WEATHER SUMMARY

Presented: March 25, 2022 CGPRS Focus Group Meeting
100M MEETING

Compiled by: Dr. B. Wayne Shawcroft

“AVERAGE YEAR” ?

2021 ANNUAL PRECIPITATION

16.59 INCHES [57™ WETTEST]
(114-YEAR AVERAGE = 16.44 INCHES)

AVERAGE ANNUAL MEAN TEMPERATURE

Akron, Colorado 50.7T3DEGF [13™HWARMEST]
110-YEAR AVE. ANNUAL MEAN = 48.90 DEG F
1 2
[ —— LTS Y

= y -

“ I i

L B : - ; r .
P 11 VN 1 L[] ] L. 5 ‘ﬂ i i ,i' i ?fbﬂ.ﬂ
e e o v T L e AL I!FLH At H N, JLi Iy O
o 130 LUV ) S S S M R Y ™ i jilﬁfm- VTR [ B 1
o W AT E ARG LA 7 3 I T AT Ha IR e i

e | 'Y 7 L L 10 A I N I L /

- T N P | 5T O o A 1 il =1 i

o I . W B I - ) 1

na LY L] al I I L1}

- 1 I I T 1 -

- I g -

SeT e e w wm we e e e 1812 182 B33 {842 8E2 1842 1872 18ED 1882 D002 3D

e = —r [[rmimim —mimaten —rithemie e i Rivi s m v
3 4
i fe- T T
; L i
i ™
L - E.- |~
| E— - ==
==
s i — RS ———— -




B L T T———
[y —

= B & E

I T T T T T TTTTTTTT
+ T T T T T T TTTTTTITT

tIT T TTTTTTTTTI

s MG mP DoT Wow o meC

Rainfall Distribution
81% or 13.38 inches
by the end of May

JAN-MAY PERIOD
3 of the 5 months had AVE. MONTHLY MEAN
BELOW the Long-term Average

10

7 8
JUNE-DECEMBER RAINFALL 2021 WEATHER YEAR
ALL 7 MONTHS BELOW AVERAGE DESIGNATED AS....
JUNE-DECEMBER MONTHLY AVERAGE THE
TEMPERATURES i i
ALL 7 MONTHS ABOVE AVERAGE 5 BY 7 YEAR
9 10
JAN-MAY 5-MONTH PRECIPITATION e i s
13.38 inches
Ranked as: 2" WETTEST of 114-year Record
{114-YEAR AVE. =5.21 in-d-esh q i l
1, I A I
JUNE-DECEMBER 7-MONTH PRECIPITATION g ﬂ m ,Il.ll i j 1 . PMJ‘_ 1 ] “
3.21 inches A Al A
Ranked as: DRIEST of 114-Record ! ; :
{113-YEAR AVE. = 10.23 inches . 62% of Annual Ave. )
11 12




JAN-MAY 5- MONTH MEAN TEMPERATURE

= i 38.24 deg F
g..l h i lll : Ranked as: 38t Coldest..or..74"% warmest
E::_| ll'l'u “T |I'|If i Jiil*\ I',,.r 7 ‘ll "l '{l TI:|1 111-Year Ave.=39.22 deg F
| ] 1M | [ [
%. AT H;,h,! -iﬁw“,:', ”Jh'r‘ Y N"”IF' r JUNE-DECEMBER 7-MONTH MEAN TEMP.
- I T | L] T 1
: o (R 59.65 deg F
RANKED AS: WARMEST of RECORD
e === 111-Year Ave.=55.81deg F
13 14
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AKRON DATA 2021 RAINFALL NOTES 2021
26 RECORDS SET or TIED MAY 6.94 inches 3™ Wettest
15 new high temperature records July 0.46 inches 6 Driest
R s XIS S August 0.57 inches 12" Driest
?MFMMMDeff;;";fjf;“;:f;;'ﬂmﬁmm Nov. (one rain) & Dec. 0.05 inches each:
Dec. 2021 Ave. Moximum 51.85 deg F NEW RECORD with DI‘IW 0.7 inches of snow total
{11.36 DEG F ABOVE THE AVERAGE) .
11 new low temperature records 2021 Calfandar Year SNOW 26:1 inches
Feb. 13— 16" ._Four new Record low Maximums including -1 & -5 Winter (Jan-May) 25.4 in.
TS A o SR o A4 o1 44 8 Fall (Sept-Dec) 0.70 in.
17 18




Highest Maximum 101 deg F
101 deg F June 16% : 100 deg F July 8
Number of days 90 or above =52

[Ranks tied for 16® in number 90-plus days or 34% of days)
(Average number 90 or above = 44)

Number of minimums 55 or less = 74

(Average number 55 or less = 98)
[(Feweer mumber 55 or fess impifes WARMES mindmums]

19
—— ";::n;‘:::' MONTHLY DES-DAY TOTALS: DI, 2020 & 1147 Ave
- UEDA-ARS RETEARCH ITATION, AKRON, 0D
i = o
P  Zl o ﬁ
§ = i =
i oo Pz o
il o
T s W——
21 22
FROST FREE PERIOD (32 deg)
155 days May 12-October 14
Ranked as the 24" longest frost-free period
(14 days longer than ave: Average is 141 days)
The range is from 76 days in 1910 to 179 days in 1949
Last AVE| 11
First 32 deg AVERAGE-date Sept. 30
23 24

12



Akron Drone Data Program

Tyler Pokoski, Tyler Untiedt

Agricultural Science Research Technicians
USDA-ARS, Central Great Plains Research Station, Akron, CO

Dr. Huihui Zhang, Kevin Yemoto

Research Physical Scientist, Engineering Technicians
USDA-ARS, Water Management & Systems Research Unit, Fort Collins, CO

UAV Operations at
CGPRS

Why?2

= UAVs provide higherresolution imagery than satellite
» Allows us toidentify plants/weeds/objectsin fields
®» |nforms management decisionsin real-time

/ = Versatile camera and sensor options
/ ®» Provide vegetation indices

®» Evaluote heat stress
» Relate obsenvations to lab data formoedeling

= ime efficiency

2

13



Base Satellite + RGB (Full extent)

Satellite + RGB (Zoom)

14



Multispec Full (NDVI)

15




K Infrared

16



Future Plans

| » 2022 Season
®» NASA Collaboration on sateliite reflectance project
= Variable Nitrogen and Irrigation plot experiments

®» | ong-termrotational crop experiments

= Beyond 2022
® |ncreasing FlightFrequency
= | iDAR
® ‘Farm of the Future’

Questions and Contact Info

0
0
Q
)
C
Q.
|9
0
Q

®» Tyler Pokoski — fyler.

i
3
U
Q
U
C
&1
)
L8]
O

® TylerUntfiedt -y srunts

17



Wheat Stem Sawfly Research

Dr. Esten Mason

Associate Professor and Wheat Breeder
Department of Soil and Crop Sciences, Colorado State University

CSU Wheat Breeding Update
March 25, 2022

Esten Mason
Assodate Professor and Wheat Breeder

Department of Soil and Crop Sciences - Colorado State University
n"n Cotoradio State Lindy rl\il}

Preliminary
yield nursery
targets

Breeding plots Cutting nursery

18



Plowing into the future — solid stem and cutting nursery

Hollow

Solid

Sawfly resistance phenotyging
1 Molecular marker anatysis
* Qs msub-36L, Sat)
* Porectaly 6,000 ines pes year
2. Stem clssection
* 5235 scae
v A0 sampies per year
1 Sawlly ctting reting
* 19cule
15,000 nes scresnec o Ak in 2020

it W a8 - Sy OBy
10 s o Vad | -

oM \
: | >
I8 A6 3IASIGIRR N =0

New sawfly resistant lines

T Aud o wiier whinat bnes rebeanest Tvs saneser
o ity AP JOOURSFT)
+ BeargwalAsteind/Aviea
* NMarbated under e Paadisd boed
o S teTag s 8 S
4 SDO00 Sx fows Euton ored Wi 32 grawes e J000
+  CONESFOTD
* Anceroy AceiAviwa
+  Sefichem reimg < 145
* 18000 i foos ceboe soud ove et e - Monech
" Mt white weter wheat 130 poteatil relsace Tt o
v CONRSIDOOTM
*  alae oo * wrong bake mix Sre
C Waihene e/ KO0t
« Salkdreet rwtag v 153

* 0 wcres of loandesow wed 1 2022

Amaplity SF
CO185F070
CO18SFO00OW
Fortify SF

Data summary for semi-solid lines and hard red winter

wheat check varieties for wheat stem sawfly cutting rating

and selidness from 2019-2021

19
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Amplify SF
New Raymer, CO - June 2021

2021 €SU Elne
Avg Yield  Avg Vield Avg

TestWt Avg TestWt  Awg
WSS

Summary of semi-sclid lines and other entries in the 2021
CSU Elite Trizl in the presence or absence of wheat stem

sawfly (WSS).

Head-to-head comparisons

Graln Yield Response Comparison

000 o Nortrast 00 o Noutheast

. Totk S Fortty 30 « e * ke . Arpy

Sl W gy VR
o

&
"

n " WM M B E W

{oceson Mo Vedd fusly)

Solid stem+
CoAXium

= 28 lines selected from Akron Cutting
nursery

* Unknown response to Aggressor

* If suitable line(s) are identified
¢ 2023: Muilocation testing
*  2024: Variety test and/or small Yuma
increase

+ 2025: Release with kmaed seed availabiity

* Wildcard

« COICCO9RA
Spur/CO1101767/ fincline AX
Tolerant to Aggressor
Unknown stem solidness
2022 testing in 7 locations and seed increase
Could go 10 variety test in 2023 and
petentially cut 1-2 years off depending oo
seed quantity and performance

..

[

Source: ramwheatdb.com

Gradn Yiold Roesponse Comparison

0 o Nt 0 o Snctheacd

Wetrwe - Watorse = DS " e

w
"
w Ve 4
; e J: '
" oo S
£ «
= .
o e 1
n » - w
Lacskon Mean Yl Su's)
w LEL LY
1 CORESIITINA LS Funian AN/CO1S3F CONT/ \Carwat
B AOLINEE . Rl 3 ST A"MC“M”-—.
3 CORISFITRA ACS Funion AX/CO1SSFO0RT/ oy
4 CORSISIINA LCS Funkon AN/COSSF 00T/ Navwat
9 OIS ETNA VS £k ARCO 15T DXBIT/ (Carmas
6 COZISIInnA A8 Fumban AX/COISAT OODT/ Narwns
7 CORLSFIETRA ACS Fumion AXNCD1S5FD0RT/ (Carvan
W LLZIS) AR LS FURESS ARLULSSE LA LIEE
9 CORLSFITIRA A0S Fushon AX/CO1SSFOOST/ arwat
1w ACS Funbem AN/ ' \Camwur
11 CORISEITINA 1S Funion AN/CO1S8F 0097/ \Carway
12 CORISIIORA VOB Fumben AX/CO 1947 CODT/ NCarwns
13 CORLSY28RA 103 Fushon ARNOLSSFOORT/ Narwar
14 CORUSE 2NN CONEMFO12/ Cmacart AX
15 CORLSF2EMA CO165F QA2 Crescent AX
16 COZLSI2MNA A
17 CORLSIJONA ooms L
18 CORIAIISANA COMB At AL/
[CSTOTFTTreY PUASAT S Rt AR/ SRESST BTN
20 COZISFISORA COISSF DORE/Batthe AL//COMSSFOTS
11 COZISHISERA COISSFOO8R/Batthe AX//COMSFOTS
22 WZISHIBINR UL U BITIN AN/ LULISSIUIS
I CORLSI SN ooy i’
M COZISIIVMA COIAFOOMRarthe AX//COMSIOTS
15 CORISFIEANA COIMATDOMYRattle AX//COMATOTS
10 CORLSIISTRA COISAF OO/ Battle AN//COMSSI 0TS
27 COZISFIGINA comy Ao
I8 CORLSPI9IRA

ooe {
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Adron 8 81
Al M3 W4y
Mron MR 543
Abron 1344
Ao 1345
Arony 18 941
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AT VWS-
Aaron MR 858
Ao 19955
Aaron 1486
Ahron 18087
Ao 1R 9B
Aron 18 861
RAhron WA 962
Akron V8 901
Abron 19010
Ao 18010
M 1R 02
Mron V8 8013
Ao WA 902
o .y
Ahron VR 8T4
Ahron 1 815
Mo 18 376
My V8 33 7
Aron 1 8.8
Adron L3909



/V wna/ Alssocéation of Wheat Growers

Wheat Resiliency Initiative

Wheat Stem Sawfly - 51.30M

Wheat Stem Sawflv [WSS) Is no longer (ust 3 problem In Montana and westem North Dakota. WSS can
now affect 42 milllion acres of winter wheat in CO, KS, MK, MT, NE, 5D and WY, Currently, total losses are
estimated to be $350M anaually. Development of resistant varieties that are adapted 1o the southern
Oewnl Pl moed e Jevebupsimit uf biolugicel sod waltursl cordauls mie vwesded. Sewlly immmcdy Tl
will be wstablishad in aring and winter wheat growing regians.

Wheat Stem Sawfly
As part of ity life cycle, the Wheat Stem Sawfly trims heads off of
wheat plants causing nearly 100% yleld loss In affected areas across
the Durum, Hard Red Winter and Hard Red Soring wheat growing
rogione. Changing weather patterns baw satabliched Sxwlly acrac
wheat acres in CO, KS, MN, MT, NE, SD and WY . Breeding efforts wil
focus on the =olid stems and other mechanisms of genetic resstance,

21




Intensifying Row Spacing, Irrigated Corn

Dr. Jorge Delgado

Research Soil Scientist
USDA-ARS, Soil Management & Sugar Beet Research Unit, Fort Collins, CO

» | feel very comfortable talking to farmers and ranchers wherever |
go. It's like 1am talking among family. | feel like 1 am one of you and can
relate to your experiences.

Examples of technologies transferred to farmers: Sustainable
Rotations— Cover Crops Use in the San Luis Valley (SLV)

» No cover crops use before 1995. Cover crops now are a
common practice implemented in the SLV.

» First to measure that they increased the size of the tuber
quality by 40 to 50% with summer cover crops.

» First to measure that sorghum sudan (summer cover crop)
increased yields by an average of 12 to 30% over wet fallow
(5Lv).

+ First to measure that they cycle N to the next cover crop (SLV).

22
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Use of Narrow Rows in Sprinkler-
Irrigated Corn Systems to Increase
Grain Yields, Aboveground Biomass,
and Water and

Nitrogen Use Efficiencies

Jorge A. Delgado, Bradley Floyd,
AmberD. Brandt and Robert D'Adamo

USDA-ARS, Fert Collinz, CO

23
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Use of Narrow Rows in Sprinkler-Irrigated Comn Systems to
Inerease Grain Yields, Aboveground Biomass, and Water and
Nitrogen Use Efficiencies

o1

Jorge A Dvigado "0, Ersdley Foyd, Amber [% Brandt and Rober ¥ Adama

B e S
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Table 1. Summary of the main treatments and management factors in the four independent studies
comparing the traditional method of planting (TMP) in 76.2 cm rows with a lower plant popula-
tion to the best management practice (BMP) of planting in 38.1 cm (narrow) rows with a higher

plant population .

Note: Above nembers

Studies
Factor Study 1 & Studv2 & Study 3 Study 4 &
T T
3oy [eeds (74,700 5 -:Is ooy peeds
Planting density Wi BMP bt BEMP a " with BMP with BMP
{ﬁd hﬂ 1’ Hﬁ!_ms 3T Y Hfdﬁ- o Efds - Taul
i " wilh TMP a T with TMP T}lr{l’l a " with TMP
Variety Channel 19333 Channel 193-33  Channel 192-10  Channel 192-10
: STXRIB STXRIB STXEIB STXRIB
M rates (kg 0, 202, 246 and . -
ha-1) 14 Dand 202 0 and 202 157
Flot size demxMem  46mx146m  démxldém  20mx375m

in parenthesis are the plonting densities in seeds per acre.
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6/22/2021

15-inchrows =2

30-inchrows =2
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Table 3. Differences in total blomass silage and harvested grain (HG) mean dry weight yields
(Mg ba™) of com grown n the smal plts (sudy 2) during 2019 under ifferent row spacng sysems
and nitrogen rates !

OApplied N 202kgha ' AppliedN  Spacing Levels’ Nitrogen Levels*

Plant B’ R’ Bla’ Ko’ B’ Wm 0 M kgha!
Compartmeat ~ ROWS ~ Rows  Rows  Rows  Rows' Rows' AppliedN' Applied N'

SlageMgha™!) 13962 Wias) Bdore N2 Moo 153 we 24 69 Ultnos

HCI.\lgha") §2(117.0) 45 (84.9) 95 (179.3) §](152.8) ;_9‘(149_1)59‘-(1”.3) 5,;3(101.9) s.qt(um)

Note: Above numbers T Pl coenpartments were collcted at pysokogical maturity (Ré-black laver), except harvested grain, which
;n porenthesis are  ycxs colleced when grain waler combent was at 155% * In 2019, planting densites were 135,00 seeds ha ! in

silage in tons/acre, - 3 PR ¥4 g - X
and HG in the 381 cm ows and 8440 seeds ha™ in the 76.2 cm roes. ' Wihin a plant compartment, treatments with
me:ye- different symbels ar differentat' 05> p > 0.01; p < LUL ¥ Mean over spacing levels; * Mean aver N lvels
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Table 5. Differences in total biomass silage and harvested grain (HG) mean dry weight yields
(Mg ha™") of com grown in the harge, paired strip plots during 2020 under different row spacing
systems (study 4) 1,

31 cm Rows P 762 cm Rows *
PlantCom-  MeanYield ~ S.D. Yield ” Meanyield  S.D. Yield ; Paired-!
patment  (Mgha'!)  (Mgha'!) (Mgha ') (Mgha'!) palue
Silage B10s7) 15 (o.em) 4 Note2  17(@78) 4 UL
HG 97 es.0} (5(v4) | 89 067.9) (9070} |4 (16

:°;: mmzws 1 Plant compatments were coliectid at physiological maturity (Ré-black layer, except harvested grain, which
silage in tons/acre, was collctad when grain water content was at 15.5%  In 20, planting demsiios were 13810 seeds ha~ inthe
and HG in 381 cm rows and 84,600 seeds ha~! in the 762 em rows.

bushels/acre,

respectively.

» At $6.00 per bushel and $80 per ton of
hay, a farmer with 1,000 acres will have
an additional $170,000 (results from
studies 2, 3 &4) to $353,000 (results from
studies 5 & 6).

» Evenat $3.00 per bushel and $80 per ton
of hay, with a 10% lower response, a
farmer with 1,000 acres will have an
additional $99.000 (results from studies 2,
3 &4)to $195,000 (results from studies 5 &
6).
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Conclusions
» The BMP of narrow rows with higher plant
populations increases siage and grain
production in sprinkler-irrigated systems.
» Water use efficiencies and agronomic
nitrogen use efficiencies for slage and
harvested grain production were
significantly higher with the BMP of
planting in narrow rows with higher plant
populations.

Thank You!

|
13
|
/
/
14
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Sorghum Variety Trials

Sally Jones-Diamond

Director — Crops Testing Program
Department of Soil and Crop Sciences, Colorado State University

Grain Sorghum Trial Results &
Updates

WWW.CSucrops.com
sally.jones@colostate.edu

Crops Testing Program Direcfor & Extension Crop Production Specialist 970-214-4611
Depariment of Soil & Crop Sciences

Sally Jones-Diamond

C;) Colorado State Univers ty

(WY

Akron Hybrid Performance Trial 2021 Trial

Entrants

« Alta Seeds
» Channel Seed
« Dekalb

» Dyna-Gro

» Golden Acres

» Hoegemeyer Seed
» Sorghum Partners
+ S&W Seed

= Warner Seeds
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Akron Trial on
Aug 9t

+ Planted May 28"
= Applied 49 Ib/ac of N and 14 Ib/ac of P
» Good plant stands and weed control

» Avg yield was 62 bu/ac, high was 75
bu/ac

» Avg. 73 days to bloom (Aug 9%)
» Good test weight due to long season.

= One entry clearly not adapted (very late

maturity)
3

2-Year Tent Emerged Phot Manurty COran

Brand Mrtrid Orasin Yoed'  Yield  Avg Yield Weight  Popslaion 50% Woom Orogp'  Color
tuac % of test avg bow'ag bitn plants ac days adler plastng
Golden Acres GA27u8 T4T 19% T2 39 42000 1 ME Brozze
Hospomtever Seed  HEO20 26 116% - 59 41,000 68 ME Rad
Dekalb DKS-28 ne 115% 76 £ 44300 7 E Bromee
GoMen Acres GA 2620C Tn.? 115% 76 59 32900 7 ME Cresen
Seeghum Pactom SP31ALS ™ 115% 7) 57 38600 7 ME Bronae
Alta Sends ADV G1329 ™S 115% 58 32300 1 E Cream
Dyne-Gro Sead MISGAST 3.9 112% n % 36,100 67 E Brosze
Clsanel Seed SB27 68.7 110% - SE 41500 65 ME Rad
DyaaGro Sesd MG o8 7 110% 68 3§ 31200 4 L Rromee
Alta Seeds AGI200 672 107% . 58 30000 0 E Red
Dedalby DKS28.05 657 105% T S8 40,500 (13 E Brosze
Dekalb DKSI9 85 854 109% - SE 37400 ”2 E Diark Rad
Golen Acres GA 1510C 6 100% ' 3% A a00 o E Cream
Clamiwl Seed SCTé 645 105% - 60 34,800 7 ME Cream
Warner Sead Wasol o 195% . hid 37,000 ar E Bromee
Dysa-Gro Seed GX20973 63.9 102% - 60 3440 ! ME Bros2e
Socghuss Pestoen KS310 639 102% - 59 28700 7 ME Brosse
Alta Seeds AGIL0) 6 100% b1 ] #0200 06 1 Rad
Dymaro Sead MOGESE 0l % o 35 39,000 7 ME Bromze
Sorplins Partaen SP 43M80 62.1 % (23 9 30200 L2 ME Brosae
Dyna-Cro Seed MAORH4 538 M 67 £ 37200 65 E Red
Alta Sends ADV G11200G 82 3% 56 51,200 36 ME Red
Dyna-Gro Seed MGa31 510 % & S8 28,000 a1 ME Bromae
Dekalbh DKS27-50 4.7 1% % 40,700 a8 E Brosee
Socghum Partoers 251 52 2% - % 35100 65 E Red
Scevlinn Dartnan 5P 25CL0 M6 7% 61 &0 37900 66 E Cresen
Alts Seds ADV G115} 37 sa% - 5T 30,600 a6 ME Rt
Al Seeds ADV XGO15IG 129 2% s 32500 1 E Rad
Average 6.6 6% 58 36200 7
‘L3D (30) L]
'LSD (0%) 0
4
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Crop Adaptation Lab Trials Led by Dr. Geoff
Morris

* Looking at novel and
adaptive sorghumtraits to
provide to sorghum
breeders

» Trials atAkron screening
linestolook for improved
post-flowering drought
tolerance

— Stay green

— Limitedtranspiration

Herbicide Technologies (Sorghum)

igrowth® from Alta Seeds (Advanta)

— Companion herbicide by UPL
« IMIFLEX™ (Imazamox, group 2 ALS inhibitor)
— Pre- or post-emergence control of broadleaf and grass weeds and
longer residual
— Seed costs ~$229-5249/bag MSRP
— Herbicide costs ~$2.97/0z
» Apply PRE at 9 oz/ac and in most cases with an acetamide
herbicide (Group 15)
OR

« Apply POST at 6 oz/ac following an acetamide PRE treatment
Shde credit: Dr. Brent Bean, Sorghum Checkoff
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Herbicide Technologies (Sorghum)
Double Team™ from S&W Seed (Sorghum Partners)

— Companion herbicide by ADAMA
« FirstAct™ (quizalofop, group 1 ACCase inhibitor)

Pre- or post-emergence control of broadleaf and grass weeds
Seed costs ~5299/bag MSRP
Herbicide costs ~51.00/0z
« Common recommendation to apply to =117 sorghum at 10 oz/ac

» (Grass resistance to ACCase 15 relatively low compared to ALS

Slide credit: Or. Brent Bean, Sorghum Checkoff

Herbicide Technologies

Colorado Summary

PRE

ImiFlex 9 oxia provided significantly better
ET_Igbur control (58%) than Dual or Warrant 70

POST

ImiFlex, £est and FirstAct all provided 90% control
of 2-4 f sandbur 32 DAT

The addition of 2 4-0 with Firstact decreasad
control of foxtail and barnyardgrass by 20%

Slide credits: Eric Westra and Todd Gaines, C5U
Cr. Brent Bean, Sorghum Checkoff
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r\ﬁ COLORADDO STATE UNMIVEREITY  scamcu i poimcis

- e W aat - i e e y B L - Voierw Ty  Cotetessipswsdl by Db
Sorghum

Thr st g e epteg Drogr B Comnadt of weoarate Orplarsd B sroon dopge e graen Hoe g vl perlormans o trae Traen maendy poenl o ety e Sylwich peieerd
mrwd pati Bew by e m e Gy e s Sdrah Bl e e sty et b e sy grommn e e g s ke o e ol P Die b, e i

y Baalind Dy b LoDl e D™ Proahel sl

Soeghisn Triad Resuts 2021

-
Ve S ey, [
gy Fard
e
e

CsuUCrops.com

WWW.CSUCrops.com

sally.jones@colostate.edu
970-214-4611

Thank you

F'l-ﬁ Corowranio Stade Linversty
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ACR (Alternative Crop Rotations) Study Analysis

Dr. Grace Miner

Postdoctoral Scientist

Dr. Grace Miner

Postdoctoral Sclantist

Soil Management and Sugarbeet
Research Unit, USDA-ARS

Increase Soil Health and s
Crop Nutritional

Quality

Agronomic Productivity and Fertility/Environmental
Management Profitability Impacts

1 T 2

All of these goals are critical for human, animal, and envir tal health

Examples of two recent projects with whest that addrezs theze goals

* Wheat provides around 20% of the cslories conzumed by the global population; inherently low in Iron and Zinc
* =2 billion people suffer from iron (Fe} and zinc (2n) deficiencies

Study 1:

Wheat grain micrenutrients and relationships with vield and protein in the
U.S. Central Great Plains

Grace L. Miner ' | Jorge A_ Delgado ”, James A. Ippolito . Jerry J. Johnson ", Damica L. Kluth ",
Catherine E. Stewart

* 5] Mot and Sipw st Rddsach, LI0A Agdoudounid Rusunh Sendes, 3758 Coreve Ave, Fout Colles, 00 30536, Exiad S
* Dapwwnrnr of S wul Comy Sdowey Caleonds Somy Lowrmmny, Rowy G, U0 S9N Uniend S

Q: How are grain Zinc & Iron impacted by:

Soil fertility
Yield

Variety

N fertilization
Protein
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* 6sites
METHODS * 2 Nrates ([Farmer Trt, FT + 90 N Ib N/acre)
* 3 varieties (Canvas, Langin, Snowmass 2.0)
* Soil sample pre-plant Fall 2018; Harvest 2019

0.25 10.05) 147 (267) 66 (0. 7.37 (0.13)
0.16 [0.03) 6.06 (1.55) ; £.08 (0.04)

0.15 0.02) | 7.27 (L74) ; £.15 (0.06)

0.25 (0.04) 957 (212) 42 £.17 (0.09)

Sherktanlake | 0.12(0.03) 3.21 (059 . £.20(0.05)
\0.27 (0.05) 157 (4.76) 62 £.11¢0.11)

8
'

B F S, MET i

Graw Zn {mg kg'")
2




RESULTS: PROTEIN-YIELD

©®  Farrser T+ 90 B Nscre
. C  Fureer Tn
R'=08 @® 20

:E 12 07’“3‘- - °
2 o oo 2 * Only a small yield boost of additional N
o~ -
= 831 .’;f'i"c«.\. at a few sites

o ® " .

10 gy R U U e
& ° o, i o, ® .- * Improved grain protein, but at what cost
g A RS economically, environmentally?
- O™
' o o [ - |
40 €0 80 100 120
Yield bulacre (12% mb)

"g Carnrn
: o . v Eromam2l
- - v - -
= T S %
& g " . v 'fv )‘.- 3 =
; » [~ P el v o
E E "® ¥ O -fé:"‘--‘ ¥
£ o g7 weler ot
T £ u i '1.~ .r n",T“
E 8 o v _Jo*
o 2 It o
20
) %0 120 2

62 20 1w 120

Yiold (bulacre; 12% mb) YIRS (a1 )

* Verynominal variets! differences
* Larger yield dilution of Iron than of Zinc

0] [ RVE] (0]

* Extremely low available soil Zinc at all sites! Updated and refined research on what constitutes
‘sufficiency’ for micronutrients is needed

« Itis possible Zn is limiting yields in hidden ways — another role of SOC?

* Complex tradeoffs between productivity and nutritional quality
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swdy2:. Quantifying precipitation, )
temperature, and management'
impacts on wheat yields o

Grace L. Miner*, Catherine E. Stewart*, Merle E. Vigil*, David Poss®, S(o:tt D.

Sally Jones-Diamond®, and Esten Mason*®

Q 1: How have predpitation and temperatures historically impacted wheat yields at Akron?
Q 2: How do no-till/fallow mitigate weather impacts on yield?

Q 3: Do high-yielding varieties show lower heat tolerance than low-yielding varieties?

METHODS

+ Yield data from USDA ARS ACR plots
{1993 - 2015); wheat in 7 different
rotations (no-till, conw. Till, with and
without fallow)

* Robust on-site weather data
aggregated into monthly intervals of
precipitation or temperature exposure

* Yield data from CSU Variety trials

+ Statistical model selection

Q 1: What factors have historically impacted wheat yields at Akron?

Spring precipitation as predictive of whest yields as growing season precipitstion

Q 2: How do no-tillfallow mitigate climate impacts on yield?
W thought no-till might have stronger yield response to precipitation, but don’t see this.

. (A) | 8 o7 whrasen @ | s v:::-::::

2 . T e | 3 %isea

) 4 I B

- @ v ¥

o . el *

= o8 -

- B -y 2

s 8 \ o G

£ » > . o+

& 3 5

A i

i 200 250 300 350 400 450 50 {00 %0 2 280 I
Grawing Season Precipitation (mm) April - June Precipitation {mm)

For panel A, model R*=0.65. For panel B, model R*= 0.60
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RESULTS

Q 1: What weather factors have
historically impacted wheat
ylelds at Akron?

Maximum temperaturs in June as
predictive of yields as
precipitation

Grain Yield (bufacre; 12% mb)
2 2

=

Grain Yield (bulace; 12% mb)
- ‘

RESULTS

Q3: Do high-yielding varietiez show
lower heat stresz tolerance than low-
yielding varieties?

We find no evidence for thiz,

(A)

|
|
|
|
i

R
u“" # ::”
.__':i 42 o H q
B A 7 LT R
: M '!%. i.
"' :‘,.é'a .
- :v 3-'

(B)

» N M » n w0 e =
Maximum air temperature in June (°C)

1]

. “ 4 2 ° El
Minimum air temparature in May {*C)

.
o o
b _ ;'&-:__a b
. ~~i_n~;_ Q: . ;
v A s "h‘—‘ 'l
. 'i--“_?‘@—g}.,
TR e ™
AT
1 2 n M
Avg Maximum air tomperature in May (“C)
-
g ®  Higrest Yeickna Voretes |
39 100 - . = Lc-nn“oldvq\'mi |
N .
-
5 %0 8\\\;\. -
2 ~ S N |
5 80 ~ 8 e '
:” gt
: The S I
= Y e
: 2 | ~
= C
3 8
o
30 32 34 36 38 40 42 M

Maximum air temperature in June (“C)

CONCLUSIONS

+ No-till and fallow inclusion reprezent

to this cli

Dryland agroecosystems are siready operating st the extremes of precipitation and temperature

Hiztoric May and June daytime temperstures in eastern Colorado are zlready at or above optimum

' L

maintaining viable wheat yields and mitigating rizk {Complex Trade-offs)
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We found no evidence for adaptation to heat stress via alternative variety selection, at least from historical breeding lines.

that have been historically critical to



Setting the Stage: Akron’s USDA Research Program

Pete Kleinman

Research Leader, Soil Scientist
USDA-ARS, Soil Management & Sugar Beet Research Unit, Fort Collins, CO

Kyle Mankin

Research Leader, Agricultural Engineer
USDA-ARS, Central Great Plains Research Station, Akron, CO

USDA-ARS, Water Management & Systems Research Unit, Fort Collins, CO
Briggs & Shantz

1910-1920

B 4 Requirement of
) Plants

Akron’s USDA Research Program

A commitment to solving the challenges facing dryland farmers
Kyle Mankin and Pete Kleinman (USDA-ARS)

Akron’s USDA Research
Program

* Building upon a rich
history

* A new era — new faces
today, more to come

* A need to connect to
issues of national priority

* A central role for the
customer focus group

4‘
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ANKUAL PRECIITATION

Local and National Contexts

* Akron’s research must address issues of local and national priority

* We do that through our own personnel and our partners

Akron as key to Western Great Plains
Dryland Production Systems

USDA NRCS's Western Great Plains USDA NRCS's Central Great Plains
Range and Irrigated Region (G) Winter Wheat and Range Region (H)
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Key research issues facing dryland farmers in the

Western Great Plains

Cropping
systems —
“the next
thing”

Managing
“available”
~ water

The Aol of Soil Moisturs on e
Climate, Wenther and Globol
warming

Making
precision
management
relevant/useful

management sawfly
systems

USDA Agricultural Research Service
M DEPARTMENT OF AGRICULTURE

USDA  Farm Service Agency
S S- DEPARTMENT OF AGRICULTURE
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Knowledge co-production
expanding our research on farms

Share data from yield

monitors
On farm

* Understand mechanisms £
monitoring,

* Track long-term outcomes
* Explore new options

data sharing
Farm tours!

Getting value out of big data

* “precision management” isn’t just about using variable rate equipment
at fine scale

* It’s about making all available data useful
* Crop selection, managing to account for variability, forecasting

“Big data”

* On-farm data sources
* Remote sensing

* Models
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Making precision agriculture
research useful

1st Annual Washington
County Farmer
Discussion, 11/30/21

Translate data into
researchable
topics and
applications

“Can you help us with "As applied”

(onerous) USDA crop
reporting requirements?"

Dedision support, new
technologies/practices/
systems

-y LB e e T A e S { "-’ monitoring
s ok g, B g st 3 4 g
TYrevem ofiey prive’s ow gy orte '
'~

nting data

;

i
"

Available water
management

Soil manag
Maysoon Mikha

Performance Map

r,‘wﬁl‘ »
4 e
Y New

Fertility
ement

Weed management

New

New

10
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Akron Initiatives — bringing in new resources

Western “sentinel” | & o /.7 ° Research farm of

" network ' the future
— weather, soil, pests - Akron as a trial ground
for “smart” technologies

% LTAR NETWORK 1Y

o0 oy

Long Term Agroecosystem &g)#83 @f‘
Research Network s

. » * sustainable intensification w ?ﬁ
CARR - Fort Collins * critical lnfrastructure ==="2%
- Daren Harmel, Director

11

Kyle Mankin

kyle.mankin@usda.gov

Pete Kleinman

| peter.kleinman@usda.gov

12
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Facilitated Discussion

Alan Linnebur

Chair, Akron Customer Focus Group

Notes:

Keep our research local and unique. Like the integrated approach (soil-water-weed-
nutrient).

Precision ag: Can we make money and improve the environment?

Akron/CARR economist: Economics of precision ag different for irrigated vs. dryland.
What we know now vs. what we need to know.

Have producer(s) participate in research meetings for a different perspective.
‘Onboarding’ new scientists by visiting producer’s operations.

Maximum Economic Yield (MEY) Club (initiated by Halvorson). 15-20 farmers met 1-2
times/month (in Winter) up to about 2008-09. One speaker/topic with feedback between
producers and scientists. Look to stakeholders for topics (rate from a list). Rekindle this?
Sandbur control is #1 issue now (millet).

Changes in crops due to changes in weather pattern

Communications. How to make research more easily available?

Field Day

Customer Focus meeting

MEY club meetings

Email — pass on research

PDI — Partnership & data innovations

Send publication website

Use Customer Focus Group for input throughout research (planning, mid-project,
interpretation). Include on hiring panel for new scientists? Maybe have producer-oriented
seminar at Akron as part of interview process?

Precision ag: Might be best at reduction inputs, increasing the bottom line. Where is my
biggest bang for the buck from precision ag? Different for different sized operations.
Farm based data: We don’t need a lot, but can be selective with regard to the data we
collect and locations of study sites. What base data best represents our goals? How do we
get a baseline of data? How do we help the next generation?

Need input from spectrum of operations (subsistence, 100 ac, 12,000+ ac).

Climate at Akron takes longer for response to show up in data. Makes Akron research
unique.

0O O O O O O

Immediate & pressing concerns:

Water is the lid on yields while costs escalate. We’ve had a string of tricks, but now we
need a new trick! What is it? What can | adopt that keeps me in business?
Midwest-centric policy is not applicable here, but affects us (e.g., conservation
programs). Akron can provide data that applies to our area’s uniqueness.
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Variable rate seeding not really relevant (cost/ac low enough), but variable rate
fertilization is critical (high fertilizer prices).

Palmer Amaranth causing us to go backwards to tillage (also resistant kochia).
Sustainability of farm. Mining micronutrients and losing soil C.

Weather: you can do everything in your power and it can be gone due to drought, hail,
etc.

Risk management around weather. How to deal with the extremes. How do we make it
rain???

Millet research: breeding, marketing (market is issue), production practices. Systems
approach.

Wheat Stem Sawfly
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